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approximately 1 in 5,000 live births being twice more common in boys and occurring on the left side in 2/3 of the cases. Bilateral UPJO occurs in 5-10% of cases (1) .
UPJO is the result of incomplete recanalization of upper ureter during fetal development. Other intrinsic causes of UPJO include ureteral valves, polyp, and leiomyoma. Histological findings in UPJO include the reduction or absence of smooth muscle fibers in UPJ.
UPJO can be acquired, usually after a high grade vesicoureteral reflux, ureterostomy, and decompression of dilated urinary tract.
Currently, most cases of cervical dilatation and obstruction can be diagnosed in the fetus during pregnancy through prenatal ultrasound.
A smaller percentage is detected with an abdominal mass or urinary tract infection or along with other anomalies (such as Vacterl syndrome).
Older children may experience non-localized and periodic abdominal pain along with nausea, and hence many of them are visited by a pediatric gastroenterologist.
Hematuria may occur after minor trauma or vigorous exercise.
Episodic flank pain with diuresis is common in older children but uncommon in infants.
When ureteropelvic junction obstruction is detected before birth, the first evaluation should begin at 10-14 days after the birth. Infants receive 10 mg/kg preventive oral amoxicillin and undergo abdominal ultrasound which shows renal pelvis and calyx dilatation as well as renal parenchymal thinning. Ultrasound is also used to evaluate the contralateral kidney as well as bladder and ipsilateral distal ureter in terms of ureterovesical junction obstruction (2) . VCUG (voiding cystourethrography) has been done previously for all UPJOs, but advances in perinatal ultrasound showed that VCUG is not necessary for all cases, because only 5-30% of patients have reflux with dilatation and a high percentage of them recover without any complication and infection. Diuretic isotopic renogram is a very useful technique for evaluation of hydronephrosis, renal function, and renal drainage.
Technetium 99m-labelled diethylenetriamine penta-acetic acid ( 99m Tc-DTPA) is the injection compound. Before performing the scan, patients are hydrated with 15 ml/kg normal saline and a urinary catheter is inserted into the bladder, the bladder is emptied, and urine output is monitored.
After maximization of the hydronephrotic kidney activity, 1mg/kg furosemide diuretic is injected and the activity of the contrast medium is monitored for 30 minutes and the quantitative results are recorded. UPJO is diagnosed when more than 50% of contrast medium is remained in the renal pelvis 20 minutes after diuretic injection (t½ >20).
False-positive results may be obtained when the patient is dehydrated, the bladder is distended, and the involved renal pelvis is significantly dilated.
Intermittent obstruction and pain may be considered reliable indications for surgical intervention.
However, there is no comprehensive definition for obstruction.
Decreased renal function, delayed drainage, and progression of pelvic dilatation in ultrasound are potential indications for surgery (3) .
Relying only on the morphology of pelvis dilation level revealed by ultrasound or excretory urography is not enough for surgery, because many of these anomalies may completely disappear without surgery.
Infant hydronephrosis may be justified with physiological polyuria and normal kinking or folding in the ureter. Decreased kidney function in the presence of obstruction in ultrasound is an indication for surgical treatment.
Many centers suggest surgery when hydronephrotic kidney function is reduced by 35-40%.
Extensive long-term study shows that a small percentage (15-20%) with renal functions of 35-40% will require surgery in the future because of reduced kidney function, urinary tract infection, or unexplained abdominal pain.
In a child with acute pain or infection for the first time, it is recommended to wait for 1-2 weeks until the inflammation subsides.
Preoperative percutaneous drainage to prevent sepsis is rarely necessary.
Nephrectomy should be done when the macroscopic appearance of renal parenchyma is dysplastic or frozen section analysis shows dysplasia, although they are very rare in UPJO (4) .
Given the difficult approach from the flank, the anterior extra peritoneum approach is often used which includes an incision from rectus edge to the tip of twelfth rib. Obstruction can be observed after exploring the retro peritoneum and reaching the kidney. Posterior lobotomy is another incision which provides a direct view of UPJ.
Kidney does not require mobilization and ureter and renal pelvis can be raised to the incision level. Old surgical techniques of UPJO include Foley YV plasty and Culp spiral flap; they are still used in the cases of malrotation, fusion anomaly, or long narrow segment.
Dismembered technique is developed as the best operation method. In the dismembered pyeloplasty, renal pelvis and upper ureter are mobilized and the ureter is dissected only in the lower portion of obstruction and is spatulated in the lateral of obstruction segment. If this obstruction segment is long, a part of the renal pelvis should be removed to prevent postoperative obstruction.
Excessive manipulation of the tissue may cause edema, pyeloplasty should be done without diversion. Anastomosis can be performed with PDS 6-0, and full irrigation should be performed to remove the clot before the anastomosis.
Pyeloplasty is done without nephrostomy tube or stent. Even a leak of anastomosis will not have serious consequences (5) .
A Penrose drain can be placed near the anastomosis during operation and is drawn after 48 hours, but if the drainage is continued, the child can be discharged with the drain.
Pyeloplasty have successful outcomes. The recurrence rate of UPJO after surgery is about 1% and in nephrectomy, is less than 2%.
The most frequent earliest postoperative complications are urinary extravasation and delayed drainage from anastomosis, and if continued for more than 14 days, a second pyelography should be done. If leakage is significant, a percutaneous nephrostomy or stent should be implemented, although there is the possibility of delayed opening of anastomosis and 80% of these cases will be reopened within 3 months (6).
Secondary obstruction or first operation failure due to scarring and fibrosis of operation site is not associated with anastomosis and is secondary to angulation of the ureter due to renal malrotation or stenosis of distal ureteral to anastomosis. This can be repaired through an open surgical procedure similar to the first operation or through an endoscopic approach.
Assessment of the anastomosis should be done 2-3 months after the first operation. A second assessment is recommended within 12 to 24 months after which the occurrence of complications in the absence of signs is unlikely (7).
Methods:
In this prospective clinical trial, patients with UPJO who were visited form 3/21/2011 in the specialized center of Bandar Abbas hospital and their diagnosis had been confirmed by scan and ultrasound were included in this study. After confirmation of diagnosis, all patients underwent dismembered pyeloplasty and were followed after discharge.
Depending on the case and signs, ultrasound and renal scan were done after 2-6 months and the patients improvements as well urinary outflow of more than 50% in scan were compared. Factors such as pelvis diameter in ultrasound and the recurrence rate were also determined. Patients with incomplete scan and ultrasound were excluded, and finally, 22 patients were evaluated.
At first, the basic data of patients including age and medical history were studied and the results of scan and ultrasound were recorded in the corresponding forms.
In cases where the progressive hydronephrosis due to calyx severe stricture might cause renal damage, a nephrostomy tube was placed under general anesthesia.
Surgery was performed under general anesthesia, after preparation of the surgical area with betadine solution and draping the site, the skin was incised transversely from the rectus edge to the tip of twelfth rib.
Obstruction was observed after exploring the retro peritoneum and reaching the kidney. Renal pelvis and upper ureter were mobilized and the ureter was dissected only in the lower portion of obstruction and was spatulated in the lateral of obstruction segment. If the obstruction segment was long, a part of the renal pelvis was removed to prevent postoperative obstruction. A J-stent was inserted at anatomists site with the tip at the kidney and the end in the bladder. Anastomosis was sutured with PDS 6-0 and the surgery site was checked in terms of hemostasis. If required, a Penrose drain was placed in the operation site and the abdomen was closed in the usual way. The patients were finally transferred to the ward, the drains were removed after 48 hours and the patients were discharged.
Two weeks after the surgery, J-stent was removed. In case of clinical or laboratory evidence of urinary tract infection, the patients received oral cephalexin. After 2-6 months, the patients were followed with renal scan and the recovery rate based on more than 50% outflow after diuretic injection was determined. Post-operative ultrasound was also performed to measure pelvis diameter and stenosis.
Results:
Of all patients with a diagnosis of UPJO who visited Children's Hospital in Bandar Abbas from 2011 to 2013 and underwent dismembered pyeloplasty, those with incomplete pre-and postoperative renal scan and ultrasound and those with impossible follow-up were excluded and finally, 22 patients were enrolled in the study.
Preoperative ultrasound of all patients showed moderate and severe hydronephrosis with a mean AP pelvis diameter of 9.4 mm.
Preoperative scan in all 22 patients showed less than 40% renal flow after injection of diuretic, with a mean of 24.07.
Postoperative ultrasound within 2-6 months revealed 5 cases of mild hydronephrosis and 1 case of moderate hydronephrosis with a mean pelvis AP diameter of 20.7 mm which was increased averagely 11.3 mm compared with before surgery.
Postoperative scan was performed 2-6 months after surgery, and renal flow after diuretic injection was more than 50% (mean 60.5) in 21 patients. In one case, postoperative ultrasound showed moderate hydronephrosis with postoperative renal flow of 24.5 in the scan. With the diagnosis of recurrence, this case underwent a second operation, the scan after which showed a flow rate of 60.6.
Postoperative urinary tract infection was observed in 5 patients which was recovered without complication with proper treatment. Despite normal renal flow in postoperative scan in 4 patients, renal pelvis AP diameter in postoperative ultrasound was not significantly changed after surgery compared with before surgery (mean change 0.5 mm). Pelvis AP diameter was slightly increased in 2 patients (mean change 1.8 mm). Pelvis AP diameter increased significantly after surgery in the remaining 15 patients. The overall mean of changes in pelvis diameter was 11.3 mm for all patients. However, renal flow following diuretic injection was increased in all patients. Statistical analyses were performed using paired t-test and appropriate tests for duplicate data, and according to the analysis, results depicted in the attached table were considered significant with P-value<0.05 (P<0.001). 
Conclusion:
In this study, 22 patients with UPJO underwent dismembered pyeloplasty and were followed by ultrasound and renal scan. Comparison of preoperative and postoperative results showed one case of recurrence with hydronephrosis, renal pelvis stenosis, and reduced renal pelvis AP diameter in ultrasound and reduced flow in scan. With the diagnosis of recurrence, the patient underwent a second surgery. Finally, in the second operation, the increase in pelvic diameter was measured 21 mm. In 6 patients, ultrasound showed a small increase in pelvis diameter (with an average range of 0.5 mm for 4 patients and 1.8mm for 2 patients). But the renal flow rate of these 6 patients showed clinical improvement which was not statistically significant according to change range. Renal pelvis AP diameter was obviously increased in the remaining 15 patients that was consistent with the clinical improvement and postoperative renal scan.
Postoperative renal scan showed normal renal function in 21 patients after the first operation, and in 1 patient after the second operation; this is comparable with the international standards of UPJO outcomes (less than 1% recurrence and progression to nephrectomy).
Our analyses in this study showed that ultrasound based on renal pelvis AP diameter cannot definitely predict the final outcome of UPJO patients and the results of isotope scan are reliable for clinical remission and renal function of patients.
